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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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[ 0 0 5 6 ] -e LT . «a*Lfc«L 2^4». ^vStt^'X 

avMisas+"ciieft. ^LT¥3£#m«§2<7>ai*igi5c7> 
i2i (%nM*mftm> zwtzwtm 



i&&\i3 0 0—8 0 Otfr'Jfi U\ %m&m&3 0 0 

•i. . oo-c^ s tmfcwtmwm- p 

[ o o 5 7 j mz. &ft&cr>m 2 1 ±.tzft&m 23*m 
ftth*&tz\i. mm. ±iB^srt§Poa2 1 zm®. 
-thtzitxnttfm.iz. m^M.cmim^mmt=f-P3^ 
mzmiZttm&zttmwLmzmi-t&m-it. 
±^t^«F«^o®2i zmm-zumkmrnzLxto 
um2 3*mfctz>c\t-ti i x'zz,. miz, ft&m23± 
izmmv>m2 2$:Bf8.-t?>iir£irizt>. mm. ±ib<?> 
m^com2 1 £jBjs-r&fctf>*>*HJ*»fc:* m%s.<rm 
iMtmm&rp 3*w.izmumtfzm$.ztthtti& 

fc?i>c\tij i x'%z>. 

[ 0 0 5 8 } <xiz. 3mttm2#&9tt&MMsm 
umzx vmm&mp 2 tsjs-fe«p 2« 

t fcrfe***triSiB[+ 2 imn-t & * t'o 
^<^^r^5^^msKb!Bj^^«tm®24'^ 

[0059] ^f*«ffi2P l =Kc-i-*n^3tM@ 

zti^tiv&ffism. lawi, &m±xz&f&i,titif% 

[0060] mmmm 1 nrnwrnwrn 3±iz*m 
wm2^m^rt^m<7)-^tLxn. WFo-mntfih 
h. mwnmicr>MBmwm3±t,zTio 2 

'jMacojjmzm^&ztwx'Zz. mm. «-?b-A 

-j^mmmmmmmim *t t x < . ®mm<o&& 
&tfA'px'&mw&mftZit. dLj&kjmzMfmmm 
3±iztmzit$>%.mMMmt:m^xi> iv^ mtz. r 

K^^)8Sth.* w«w ss? UCV D^^k^*&^ 

[0061] a t Lxxmm 1 0 ^^SL^ 
a. &m<o-jjmizj:*)imcEZimL. ztit%M& 

nrnzwrnnEZftmL. &mm^tk.^mm2 0 ^ 
[0062] jii±. *?m<r>mmi:mimmiz^uxm 



!(8) 002-352870 (P2002-352870A) 



[0063] man. ±nicomim&iz}5^Ti±. &m 

x. ^m^t<mitm^wn^m-^im^m.^<r> 
m 2 1 frt>mv&cr,m 2 2 izfrvxmtomtz z t izx 

timztn ^x J #»r fc «ftw#Pifw*)Sg 
[oo64> mm* , ^f*«®^it«oii^#®^ 

wmimttifii-zits z t tzx onsff lx i, x < , 

[0065} £#Wfc:«. 04 tc^-T «£ 3 fc. 

¥##m«i 2 <m.nm<?m 2 1 ctitt*i*sfp 
3*****tTfco. &miz&v&Mim*mmtL=FP 1 

kSSft^lM^- P 3 fc ^lfctrjl«ift 
2 2 (CsWCflMlD LX V ^fi§J&T'£> «t 

[0066] ttz. mtii. m5iz^xdt,z. *mft 
mm 2 <m>m<rm 2 2 zmfctz^mtrntf 1 mm 
<mitwmM&irP 3<7)&x'h9 . ftp^^s 2 1 & 

*t* 0 » ftmm 2 3 *»ja-r 4^«cw«*« 2 mmco 
m-im^mtm? pisi/P3f^tt>j:v\ 

[0 0 67} StC 06{^-TJ:5tC, 

2 anfflvaJi 2 1 1 as 

(mitwmvm^p 1 <o*-c* ■> . n®m 2 3 

h 0 , m&<?>m 2 2 zffifo^&^&ttmimitWE 
mmkTP 3 x 0 k*#&¥%©&£irf & 1 

[00683 mm. ±Mi^>mtmmi>zt5^xu. 3m 

t&&mg!m±WiWMiz^xmiLfztf. *&W(?>. 
xmm&v&mm!m±mmmtec\tii,zm%.ztiz> i>o 
X'it%\,\ mm. *miv>%m,mii. muz^-ryem 
m4co£oi,z. 4 m£Lt<omfr ^ffif&z titi^mfm. 
m2£ffiz_mf&ttLx^xt>£w mta, muz 
1 4co*m#mm2i±. m.nu<r>m2 1 tm. 
nnom 2 2 1 . «pw>ji 2 1 t^f-gpo^ 2 2 1 Co 
ffizwtw:zti&ftmm2 3mf2 a tfrt>mmztix^ 



«3Wftrt»«« 2 1 *>£>fitttffi<?>JB 2 2fc*^tTiiJirr 

©fWIffi (Ebirfrf) £«*.4«WiS:3rLTlrvcfcJ: 
v\ 

[0069] tfc. ±%z<7>m!mmiz&^xte. *mft 

mss-t&xmzm^ ^^iz->\, ^xmm 

-ri ? izmfs-tzumimizmfeztiz i>cr>x'iz%^. 
[0070] ^m^mm-hm^mmmiL^-^im. 
'&*m^%-mmmcvmkt lx\$. ^mtmrnng- 
mzfm-t&mz. &mzmm-&tzih>cr>m-{tm i mw 

c: t izx 9±iz<mmmftft<D8±mximiimftifi<?> 

[ 0 O 7 1 } iOi 3 *«fL*JgJftt4^rifcfc LTii. 

Lx&mv>mLwmwm* : Bf8L't& tz^mfmm 
Mttz&tsx^v-xii^-xhZMwnmmzwtii 
ximmt. z<mk. mk%^xw^mm$him*: 
m^&ig&iz. —xiz^—x h<piz. mmiz£ 

Azmm-t&ztizxr). ^mwrnm^m^t^mi 
[oo72]*^. flB«oam.«-»jiw-4*afcL-c, ± 

T'# 3:v ^»S-±Mcox 5 'J h ^^^4^ 

t>mmcr>i$m%mzm^2>%£iz. w&rjuxv&t'iz 
x vmtzx-z zmttzmsmmttLxtez . ^ftiim 

[0073] fl!J^»LS-^-t-2>^k LT. ¥ 

<7)-^zmMmz£->xmi-t&?}mi>hz>. z<r>^ 
comzjrmt lxi&. mtif. mmz&tfmmxm-it 
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C00 74] ^Xo^m^umm-h^m^m^h^ 

t mmcr>m 2 2 1 sr^rr h ytwmmm-h z t &x- 
z & . -tzh-h. ms iz^k-timwrnm 2 com^^m 
2 1 Rismmnm 2211 t%> izmB&m p 2 ^bs* 
LJt 1 ®a^K-ffc!fe¥««*i^p 1 ^-cm^^^Tv^ 

Srt^Jl 2 1 *<?>BM^Stt¥i^P 1 Btc» 

fcztizmn. M&R2 ict)^#$^ #^ct> 

if 2 2 ^igft^^ttfi-? p 1 ^tc^$^i«.*i?L 

^#R2 2^±££J:9^KK3:.g>J:3l::^ 
j££*rO^. .TOi§-&t;:k¥##m®2W:3 

[00751^13. *^BJ^fcV^TJi^L/c#^rtc7) 

^m&^ftZffittXoizmm^&xmti&mizm*. 

[0076] 

nm&TS&mm®m±mnmiz-^\, ^xmzm l < mmt 

[0077] (mmm 1 > «T*=^f i 0.01 
fc^ Lfcsiess 1 0 1 mmcrm^^h^tmmt:im 

U St, i<7)^m®?rMV^T03{c*L^feSiiiSS 
±^mm.2 0 k l§l«ltf)flij££^i-f & 5X20mmtf>X^ 

[ 0 0 7 8 ] . *- h 7 T i ^tni^a 

7^-7*30 £A*U Blf^O^J^^T^ 

v^t. t i ^mt^m^Tk^m^m^mff^. <x 

0 . ¥%©@#2 7 nm<7)T i 0 2 S^ ( T^?- 
lilT. P2 7kMd) J^tfan-f (ITF, 

3D-f k?£$i k^?> zmuLti. mz, 

F?§?6 1 k l§M§t03M(Sfc J; 0 » ¥%fig# 5 6 nmOT 
i0 2 &^ (77*— fe\ P56fcU3 ) £-£tf 

3o^f (J^T. an^f m?K2kv^) . ^i^i 
gs^l 1 2 nm<DT i 0 2 ^ (77?— fc\ fifF, P 
1 1 2kV>3 ) J^o-f (JTF. 3u^f K*g 

$3kV<>d > , VJ&Eft&Pl 98nm?)T i 0 2 ©^ 
(77*— fe\ JaT. P198fcV^)-**t»no>f H 

(&T, 3n>( KJg»4 k<^o ) fcSRLfc. & 
i>. ^ft^np^ K^m~4t#£*l£Ti0 2 :K 



[ 0 0 7 9 ] JJcfc . an-f 1 —4 CD^il^ilizM 

Lxmmsm>mim3k$:Mtzttzj; ot i o 2 ^ 

£ & £ k iz J: 0 JilTtc^-r^-x bSrPMLJt. 

[0080] -r^r*?^. 3D-f vmmiRxf^vj vm 

Wc4 Srffiffl LT P27tPl 9 8 k<0«Att^P 2 7 : 
PI 98 = 7 : 3kLfc^-Xb (JJTF. ^-X M i: 

P 2 7 i: P 1 9 8 bWAitZ P27:P198=1: 

1 kLJt^-Xh (KIT. ^-Xb2tt^) 3D-f H 
Ml&^D^f KIi4^«fflLTP27tP198 
£:<?>ffftJt£P2 7 : PI 98=3 : 7kt7t^-Xh 

[0081] *7^1K4 (^B^^tt^'^^) 

±C7-/^h'-T$^Sn0 2 »mjl3 70 
Onm) Sr^L^BJttfiil (J¥$ ; 1. 1mm) 
JWILfc. ^LT. ^-Xhl^*rtSPOe2l£7)^ 
^-Xh2 2:F*l^«2 3c7)^^ffiv\ ^-X 

h 3 sr«^oji 22<mmzm^tz. -tzfr-h. <ro 
EpfJL> ^v^-csats-^. zcom, ^m^. 4 5 or 

*>M-tz: t izi 0 , Sn0 2 #mM±t®i{c^^ 

[0082] ^rfc. dcO^##«^cov%T. g^B<7> 
Mm; 1 • Ocm!, ^##cm^Ji:§ ; l 2//m, A 
F*ISPC0®2 ; 4//m, p^gg® 2 3*DJfJP ; 4/z 

m . mn-&a>m 2 2 o>mw- 4 v m x-h 0 , Mfo&com 

2 1 (^c^fflTLg^OA^ciS ; 1 2 n m . fiWg^O® 2 
. 1 ft<DfflfimftlGc?y¥&m. ; 14nm, l*lgBS2 3|*lO 

mnM-ftificvmxm ; Hnm, \^mm2 3 ^^btls 

; 17nm, S^f-gPcOill^KT^fflTLS^fT) 
ft^ffi ; 30nm, S^c^S^SKL^^^ 
ffi ; 3 0nmT'*>o!t, 

[ 0 0 8 3 ] £ £T\ 4^<*«ffiO#®rt^«Lf5^ 

ffi ( x ? u - >-ep»j ) Lxmzmwm LK&vwmwm. 
Lxr^t Lteiivzumt l. tfx®.mmjg£m (qu 

antachromeitSL r AUT0S0RBj > im^Xmmm.mmiZ 

xvznmmizmt&^&mmznx. mmx-itm 

ty^^y KtBfES: t'X'W-wmm l , #® r k 
[ 0 0 8 4 ] mz. ±m<7)*mikmm(?)mffizwiiwm 
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[cis-Di (thiocyanato)-N, N' -bis (2, 2' -bipyr idyl -4,4' 
dicarboxylic acid)-ruthenium(II)] £ffiV\ ZtMTXX. 

?s-)uwm (mm&momm : 3 x 1 o-« m o 1 / 

U 8 0r^S^fl^kkT'2 0B$fa2&ML*:. .Ift 
izX *) % #*fl«2<9l'i*fc:Ji»J8fe*£» 1.0X1 
O-'mo l/cm2lS«$^„ &{C. WiStmffVoc 

4 -tert-^-f-;Pb° U : Jy<7)T-*z h—h UJUmWiiZ 1 
5#?SitL*:fJL 2 5rC#&L£M5?S§vSiE4H;::B^T 

[0085] ( mmm 2 ) mt^x 

0 Lt^ti mm. mmm 1 k ihmsko^jik <t 

0121 ^L^m^l 025.l/B3tc^L^:feSti)ga 

2 0 1 mm<Dffimtt&%m®Rrs&mmm 
[0086] -ttch^ mmmnza^^xmmLfzan 

4 1 M30^ 3 £«J8 LT P 2 7 k P 1 

1 2 <7>SttJt$r P27:P112 = 7:3i: L*:"<.- 

an 4 H?§?g3€:fiWL-rP2 7fcP 1 1 2 k <7HCiJt 
£P27:P112=1 : It L^-^. h (filT. 
-xh5k^o) . noW h'j^gl&t/an-r YmM3 
JflUP27tPl 1 2k<7?»SJtS:P2 7 : PI 

1 2 = 3 : 7 k L^-X h (JglT. * b6tV^ 
3) . fcWHLfc. 

[0 087] -ftT. ^-Xb4£Sl*jg&?)Jl2 1 
<-Xh5£F^/12 3<5D®j£k:ffiV\ 

x h 6 & j&f&ojf 2 2 cmmzm\ ^ - t gutt* , n 

1 k R«#«{c J: 0 . WmM. 1 ±£0 1 
[ 0 0 8 8 ] . C7)^^mffitc-Pl ^"C . ^ffiO 

mm-, 1 . ocm2. : 1 2um. m. 

ftu<r>m2 icomm 4^m. ^m2 3^>mm ■, 4m 
m . mm<r>m 2 2 comm ; 4 u m t$> 0 . eF*iSB<DJf 

2 1 l*l<0«L^)-^coS^:ffl ; lOnm, SftgBOJf 2 
1 rtomg^-^^^ffi ; 12nra, |*jgCJI 2 3 l*J<7) 
aBfL@^OSb*cffi ; 13nm, rtgp® 2 3 (*K7>«37L@ 
M»¥^lt; 18nm, Mft&comftcofflfl&msco 
mxm. ; 2 1 nm. tt^aJfrtOMTL^ffiaV^ 
I; 22 nmtf)it. 

[0089] ( HSfefia] 3 ) ^«Wc«a^)«BiSr OT^> i 

o m i t/t^ma i o Rx/m 3 l^^^im^ 
±f§mm 20 b mmnffifoZG-? &x.mmmf&mmm 

[00 90] -r^r*>*>. HM^Jl^fcV^Tl^L^ao 



98k^*JtSrP5 6 : P 1 98 = 7 : 3fcLfc^- 
(fcTF. ^-Xh7k^?) . K?§?gl25.V 

3D^f vmmszmmLXP 5 e tp 1 9 s temmit 

£P5 6 : PI 98=1 : ltL^-Xb (lilT. ^ 
-Xh8kU3K 3D^f YmmiRXf^nJ VM3 
£MffiLTP5 6kP198k?)^:Ut£P5 6 : PI 
98 = 3 : 7kL^-Xh (UlT. ^-Xh9tV^ 

[0091] ^.-Xh75rSrtgPOS2 1<0^ 

ttfflVK ^<-Xh8 2:F*JgPil2 3<omfcmv\ ^~ 

x h 9 zmnmcom 2 2 <^mmzm^ ^ t wh±. m 
mm i t mmmmzx o . mmmm 1 ±^0 1 t^-r^ 

[ 0 0 9 2 } ^Ti5. ^(O^^S^V^T , ^BiO 
®W ; 1 . 0cm!, ¥^#:B^7)iS£ ; 1 2//m. g 
rt^®2 ItfOgJiC ; 4wm, |*}g&Jf 2 3<?>mM ; 4u 
m , fii'f-gP^Jl 2 2 OSff ; 4 jw mTS> 0 . M\*l&COm 
2 1 l*l^rffl?LS^c7)g^:fiS ; 2 9 n ijk gp^c7>® 2 
1 l*lc7)J{B7Lf^7iT<7)¥%<l ;31nra, F*}^«2 3^3^ 
WLg^-^^fefeffi ; 4 1 nm, ft&m 2 3 F*!<7)«1@ 
;42nm. *^hgPO«F*I<7)iW7L@^c7) 

ffi ; 54nmt^fc. 

[0093] (JU£0U4 ) UStWlfcfev^TWRLJta 
20000) ^jDt^X^U- (OT. «>J-1 

Ts X7l>-2kv>7) k. 40MM%cr>^U^\y>^ 
■3) £H»Ufc. 

[0094] -etT. X^U-l^^'-^-h&T-^BJ 

U<7)m2l*mfcLiz. KlZ. X7»J-2^rtSP®2 3 
O^tCffll^kk^tC. X7l>-3£j^f-gB<OJf 2 2 
0^(3mv^TfiP'JgP0®2 lc^^kPia^^HcJ; 

0. P^a2 3i:^t-g|5c7)®2 2k^B)tL^. 

[009 5] -5-LT. HSS0IJ1 k |al«c^Ji{c J: 0 , ^ 

Bflmffi i ±(cia i {c^-r^f4sm®2 k mrn<r>ffi&<?>¥ 

g^H«0H» ;1.0cm2, ¥mikm&<r>m$ ; 12// m. 
Sl*I^<50ii 2 1 OJfJP ; 4//m. \*\&M2 3<7)MW- ; 4 
vm^ W&\-&cr>m2 2cr>mM-\ 4>umT"£>D. W"\U^> 
M2 lcrmft&ft1$<?)W[±m. ; 1 0 nm. :gf*]gff<7>Jl 2 
1 rt^SBTLS^CO^ffl ; 12nm, |*lgi5JI 2 3 <?ffl 
KmttttomXig. l 8 n m . rtg?® 2 3 rt<0»L@^ 

^¥%<a ; 2 o nnu mi&comnmfi&ftmnwck 

ffi ; 2 9 nmtiboJt. 

[ o o 9 6 ] <nsg<5U5 ) mmuzawcwm t^n 
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o4 F*»Elfcrin>f Ki»4SttfflUP27 : P 1 9 

8 = 5 : 5 1 Ltimmzm&%v># >jxfi/>/ij3 

; 20000) ^«HU^7'J- (fel 

t. x?v-4t^o) zmmtti. mmzLx. ±15 

minify 'J- (OT. *7U-5i:n3) i: . 40« 
4%ct)^ >J xf lx y ^ 'J a -jUZmu LtzXyU- 

[ 0 0 9 7 ) * l/C. Xy V -4 hftTjfflB 

«b 1 ±t=^* t . mLZttmzAwcx'&fS. lmjh 

®<?>m2 1*Mj8Ltz. X7'J-5^3I23 
<7)JEM(;:fflV^ fefctC, ^7'J-6 2 2 

<^j££ffiVvC*F*}g|5<7)JI2 lc7>^h|5j«^HfcJ; 

[0098] SKISMI fcR«tf5#«fc:J:»>, 21 

bjms i ±tzm i ^^-r^^® 2 1 m»(&mjii<&t 

SftH^WR; 1.0cm!, ¥«S#iife7>J5$ ; 12//nu 
ftl*]gi5<?>J12 KDJfiP; 4vm. rtSBil 2 3 CD«J¥ ; 4 
Aim, m\-%<F>m2 2<7)mW\ 4juimX'h r ). *I*lgB<7> 
12 1 S9WL^^<?)fe*cl ; 1 8 n m . ftf*]g&<?)/f 2 
1 WL@7>ffiOT*« ; 22nm, f^M 23 (TM 
?mttlm$ckm ;27nm, rtSU® 2 3 l%0«LM 
^^ffl ; 3 4 nnu m\-W><nM<rMTU£ J rt^<r>m.± 
ffi ; 39nm, M^CDM 2 2 t*KO«L@^C0^F% 
I; 45n mX%~>tz. 

[0099] ( hmct 6 ) mmm4 \,za v ^sHRLitx 
y-3 &Mtitog&>M2 2<Dmjmzm^xmft 

U<r>m 2 1 <^«fc HfiM)¥J»c J: WMMM>J| 2 2£ 
Mf&Lt:. 

[oi oo] -f-LT. mm 1 1 raai^itfcj: a 
mmm 1 _htc® s Lt^ftii 2 1 i«iaiiofii^ 

T, Sft®tf>ffll ; 1.0c mK ^mfammnmZ ; 8;u 
itk Sl*}gB<?>Jf 2 ltO®¥ ; 4,unK S*|-gB<7)JI 2 2«0 
Jill: ; 4 u mX'$> 0 , 2 1 «0$fflTL@^OS 

; 1 0 n m , ^|*jg|5<DJf 2 1 rtOHBdFL^^^ 
ffl ; 1 2 nnu ig^^S^WLS^^*^:® ; 2 6 
nm. «^WK0J12 2rtc7 ) |ifL@7) v - : ffiO¥^i : 2 9 n 
mX'fontz. 

[oioi] immi ) mmmsiz&^xmmLtzx 
7V-4Z;<-a-hmx'mwmmi±.izmtiiL. $m 
zttmz43o°cxim.Lmft&<7)m2 1 zmj&lk. 
mz. xy t j-6zm\-me>m2 zwmmzm^x&n 
&com2 1 (mj8tmm<D^mizx vmwvmi 2 £ 

[ 0 1 0 2 j -eux. 1 tmrnnmrnzx 9 . a 

Hjm® 1 ±izm 8 tc* Lfc¥*tt«S 2 1 [hI«<0^^O 



T. g3fc®<7>B« ; 1.0cm*. ¥*t#«®<7)/P£ ; 8;u 
nu g|*]g&OJI2 l<r>mm ; 4^m, g^gflcOJI 2 2 <?) 
/■J* ; 4umX'$>*). Sl*lgBOJI 2 1 DiMTLSjH&lhft 
±m ; 18nm, Sf**gB<9J12 1 rtcOfflTLg^OT^ 
ffi ; 22nm, ft^OJIOimS^^a^tti ; 3 9 
nm. ft*|-^gF^mS^<7WrfI ; 4 5 nmt 

[0103] (.tffimDmtmiiz&^xwmLtizi 

o>f K^?gl^SrffiV>TP2 7co^Sr-i?tf^.-Xh 
1 . OcmMf ; 1 2^m> ZmtLtzZ 

tmm. mmm 1 1 mm<&mizx. ixmm&v&m 
mmtxmmmzfm lk. ^<w%%, ^-xh 
i cvmwmm 1 ±^cr>mk . ^« 3 0^ 0 m- 

ZtlZ£>)fj^tz. 

[oio4] (Jtts^j2> mmmiizm^tz^-xh2 

<OH; 1 . 0cm*. mm ; 1 2^m> 

[oio5] umm3ymi)tm4£m^tzxyv-i 
<v#- : £m^xmm4 tmrnco^mizx mmmcofr 
frt>%&¥mimm ^^m<nmm ■. l.acm^ 
nmomz ■. \2n m > am Ltz z t tom . ntsw 1 

=5r±J. uOl^, X7'J-l^HB«Sil±^ 
tO^m. «Kli3IU»0iI-ritfc:J: >>ff-jfc. 

[0 106] (Jt«^i4) 

<7>&.zm^xm$m4 trnM^mizx 010^®^ 

^^i^JWWi (§3feB<D®»; 1.0c m*. 

; i2^m> amLtzztmm. mmmi 

MLtz. z<Di%<&. xyv-icommmmii.'^ 
coym. mm, ®m*3mn r >w?z\bi l z£*)'ff^tz. 
[0107] amm5) mmm4izm^tzxyv~i 
<7)fr£m^xmmM4 tmne&mizx oio^®^ 
&t>%z*mi#m& (^m<mm ■, 1.0cm*. *mfo 
mmvmz 8/zm) amLtzztimit. mmmi 

MLtz. =5:fc\ ^.^'J-l^HJ^Sli^ 
O^B. KM. M^(i2[H}^0il-rii:tJ; O^tz. 

[0108] umm6) mmm5t,zm^tzxyv-4 
cr>n.zm^xmmm4 bmne&mizx *)\mm<r>* 
frhtcz^mwmfe (&%ffi<omm l.ocm*. 
mm<7>mz sum) zimLtzzbtwHt. mmmi 
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[oio9] Lftmmc&mttmmft'^cr>mm&m<v& 

iiz^-?. wa^ttfsrtmmt* izro^miz 
mmm s-^a. &mtfm& i 5im%mfe&<mmizm l 

[0 110] 

[*1 ] 





/h 


&&&m i 


20 


5tft0!l2 


28 




10 




24 


nmis 


15 




18 




12 


it®mi 


19* 


it^m2 


48 


ttmm3 


216 


tarn* 
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